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ALLAMAKEE COUNTY, IOWA 9

Figure 3.—A, Profile of Fayette silt loam, an upland soil developed from loess
under a forest cover; B, Profile of Tama silt loam, an upland soil developed
from loess under a sod cover. .
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On bottom lands Dorchester soils or similar soils may receive over-
flow that drowns out crops after heavy rains. The frequency of
flooding on Dorchester and other soils of the bottom lands may vary
from field to field, depending upon the dikes, roadbeds, or other
natural or man-made features that restrict overflow or cause water
to be impounded (fig. 4).

Figure 4.— Stripcropping on the sloping soils is a good soil management practice.

SOIL MANAGEMENT

This report provides most of the information farmers need to know
about the soils of Allamakee County. It describes them, shows their
location on a colored map, and mentions their strong and weak points.
Table 2 lists the soils of the county, the principal management prob-
lems, suggested crop rotations, and probable yields of corn, oats, and
hay to be expected under ordinary and improved management.
Following the table are discussions of some of the important things to
be considered in planning the management of a farm.

Soils Vary from Farm to Farm.—The soils on one farm may be quite
different from those on a nearby farm. The differences may be so
great that entirely different kinds of farming should be practiced.
This important fact is illustrated by figure 5, which shows three 160-
acre farms in Allamakee County.

Figure 5.—Distribution of soils on three 160-acre farms in Allamakee County.
Farm A on left, farm B in center, and farm C on right.
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because they are sandy. They produce poor crops. On sloping areas
wind and water erosion are problems.

Buckner loamy sand, 1 to 6 percent slopes (Ba)

This soil occurs on benches bordering the larger streams in the
county. The profile is similar to the representative profile previously
described for all the Buckner soils.

Because of droughtiness, wind erosion, and low fertility, many
areas of this soil are left in grass. Melons and other truck crops are
grown on limited areas. Crop yields are low and may be negligible in
dry years. Rye is probably the crop best suited to this soil. Lime,
manure, and fertilizer are needed to insure best yields.

Buckner loamy sand, 7 to 12 percent slopes (Bs)

This soil normally occurs on stream benches above areas of Buckner
loamy sand, 1 to 6 percent slopes. Its profile is similar to the repre-
sentative proﬁle described for the Buckner soils.

Because of severe droughtiness, moderately steep slopes, and
erosion by wind and water, only adapted permanent vegetation is
suited to this soil.

Buckner loamy sand, 13 to 16 percent slopes (Bc)

This soil has a profile similar to the one described for all the Buckner
loamy sands. It lies below the Steep rocky lands and on its surface
may have limestone and sandstone fragments that have rolled from
slopes above.

The suggestions for use and management of Buckner loamy sand,
7 to 12 percent slopes, apply to this soil.

[Chaseburg and Judson Soils

Chaseburg and Judson silt loams, 1 to 2 percent slopes (Cs)

These soils occur in the western part of the county. They have
formed from materials washed from Fayette, Downs, or Tama soils.
Some of this material was deposited recently, and some of it centuries
ago. The Chaseburg and Judson soils generally occur together in
small drainageways. They are intermingled in such an intricate
pattern that they cannot be separated on a soil map of the scale used.

Representative profiles:

The Chaseburg soil has a light brownish-gray silt loam surface layer about
14 inches thick. It grades into a lighter brownish-gray silt loam that is
speckled with gray, Below 30 inches is light yellowish-brown silt loam
that continues to depths of several feet.

The Judson soil has a dark grayish-brown silt loam surface layer 18 to 25
inches thick. This layer grades into a lighter yellowish-brown silt
loam that usually extends to depths of 4 or 5 feet.

Variations.—Some of the parent materials in the drainageways are from
Downs soﬂs which are darker than the Fayette but lighter than the

a soils. Some of the areas mapped in this unit therefore are not
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the surrounding soils. The soils of this mapping unit are very
productive, however, especially the Judson. Yields of corn, oats,
and alfalfa are normally high.

Because the drainageways often carry large volumes of water during
heavy rains, gully erosion becomes serious. As a result, most areas
need some grass sod. Where gullies exist, much effort may be re-
quired to establish an effective grass waterway.?

Chelsea Soils

The Chelsea soils occur on high benches along the larger stream
bottoms and on the adjacent uplands. The Chelsea soils of this
county are:

Chelsea loamy fine sand, 1 to 6 percent slopes.

Chelsea loamy fine sand, 7 to 12 percent slopes.

Chelsea loamy fine sand, 13 to 25 percent slopes.

These soils are normally associated with the Buckner soils on stream
benches, and with the Steep rocky lands of the uplands. Chelsea
soils have developed under forest and are low in organic matter.
Like the Buckner soils, they are composed mostly of sand. The sand
is usually of wind origin, but it was first deposited by rivers.

Representative profile (uneroded soils):

The surface layer, a brownish-gray loose loamy sand about 2 inches thick,
grades to a pale-brown loamy sand layer that continues to a depth of 20
inches. Below 20 inches there is a very loose pale-yellow sand. Brown
bands of sandy loam 1 to several inches thick are normally present at
depths of 4 to 8 feet.

Variations.—Slopes for Chelsea soils vary from nearly level to 25 percent or
more. In some places the parent material is from sandstone rather than
alluvial sand or wind-reworked alluvial sand. In some places disinte-
grating sandstone therefore lies below the Chelsea soils at depths of 26
inches or more. Areas underlain by sandstone are few in this county
and are normally on the high ridges.

_ For best plant growth, Chelsea soils need liberal applications of
lime, manure, and fertilizer. The cost of applying these materials,
however, probably would be more justified on less sandy soils that
have fewer management hazards. Chelsea soils have little capacity
for holding water, and, as a result, crop yields are not good, even in
years with considerable moisture.

Chelsea loamy fine sand, 1 to 6 percent slopes (Cr)

This soil oceurs mainly on stream benches but occasionally in gently
sloping upland areas bordering the streams. Its profile is similar to
the representative profile described for the Chelsea soils of this county.

‘Low fertility, susceptibility to drought and wind erosion, and low
productivity are serious problems. Most areas of this soil are there-
fore used for pasture or timber, or to some extent for melons and other
truck crops. Of all the field crops, rye is probably the best suited.

2 For information on control of gullies consult the County Extension Service
Director or a local representative of the Soil Conservation Service,
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Quandahl silt loam, 7 to 12 percent slopes (Qa)

This soil has a profile like that previously described as representative
of the Quandahl soil.

This soil erodes easily, and further cultivation may result in serious
damage. Pasture or meadow is the best use because a permanent
cover holds erosion to a minimum. If corn is to be grown, the soil
should be cultivated on the contour, and if the slopes are sufficiently
long, contour striperopping would be desirable. Soil tests should be
made to find out lime and fertilizer needs.

Quandahl silt loam, 13 to 16 percent slopes (QB)

The profile of this soil corresponds to that described for Quandahl
soils in general. Much of this soil has been under permanent cover.
Where areas have been cultivated, 50 percent or more of the original
surface layer usually has been lost.

Because of its steep slopes, this soil is not well suited to corn.
Under cultivation, runoff is rapid and erosion becomes serious.
Permanent pasture and forest are therefore the best uses for this soil.

In a long rotation, corn can be grown occasionally. This soil
has uniform slopes suitable for contour cultivation. Some of the
slopes are long enough to be stripcropped. When erosion-control
measures are practiced, a rotation of corn, oats, and 3 years of meadow
18 s&xggested. Soil tests should be run to find lime and fertilizer
needs.

Quandahl silt loam, 17 to 24 percent slopes (Qc)

The profile of this soil is like the one described as representative
of Quandahl soils.

Slopes are so steep that serious erosion may resuvlt if only an occa-
sional corn crop is grown on this soil. It therefore should be in
permanent pasture or forest. Pasture can be renovated by plowing
and seeding pasture plants with a nurse crop of oats.

Sandy Esecarpment

Sandy escarpment, 18 to 30 percent slopes (Sa)

This sloping land is on the sides of stream benches. It lies below
soils of the benches and above the soils of the flood bottoms. It is
the sloping remnant of soils of the stream benches that have been
destroyed by erosion.

This land should not be used for crops, as many areas are subject
to very severe gully erosion. Only sparse grasses can grow on it, and
if it is overgrazed, further serious gully erosion may result. FErosion
of this land may destroy the productive bench soils above the es-
carpment and deposit sandy materials on the fertile soils of the flood
bottoms.

Schapville Soil

Schapville silt loam, 4 to 7 percent slopes (Su)

This soil is associated with Fayette and Dubuque soils on saddle-
like spur ridges. It has developed from a thin layer of loess that
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The fine-textured clay subsoil interferes with internal drainage.
Surface drainage is frequently very slow because the stream benches
have such gentle slopes. Because of its poor drainage, this soil is
best suited to hay, pasture, or trees. Cultivated crops can be grown,
but yields are low.

If it is to be cultivated, this soil should be tested to determine
need for lime and fertilizer.

TaBLE 5.—Particle-size analysis of Zwingle silt loam !

Sample No. Depth Sand Silt Clay
Inches Percent Percent Percent

0-1% 9.0 59. 2 31. 8
1%-5 7.0 63. 7 29. 3

5-8 5.8 59. 5 34.7

8-17 .6 20. 8 78. 6
17-27 .3 22. 4 77.3
27-38 .5 35. 8 63. 7
38-44 .5 37.8 61. 7
44-45 .5 35.1 64. 1
55-64 1. 4 43. 8 54. 8

1 Analysis made in laboratories of Bureau of Plant Industry, Soils, and Agri-
cultural Engineering, U. 8. Department of Agriculture.

FORMATION AND CLASSIFICATION OF ALLAMAKEE
COUNTY SOILS

This section consists of two main parts. The first describes how
the five major factors of soil formation have interacted to form the
soils in the county. The second explains the system of soil classifica-
tion, places the soils of the county in orders and great soil groups,
and gives representative profiles for each great soil group.

Factors of Soil Formation

The interaction of five major factors produces soil. These five
are (1) parent material; (2) vegetation; (3) topography, or lay of the
land; (4) climate; and (5) time, or age of the landscape.

Because different factors dominate in different places, we have
many kinds of soil. In Allamakee County, the interaction of the
five factors is such that these important processes are evident:

1. Leaching of bases and development of acidity in the solum.,

2. Formation of clay in the A and B horizons, chiefly clay of
high exchange capacity and mostly of the montmorillonite-
illite kind.

3. Accumulation of clay in the B horizon by movement from the
A horizon, by formation in place in the B, or by
both processes.

The processes take place at different rates in different soils. The
processes are not so active in sandy or clayey soils. In silty and
loamy parent materials (loess and till), the leaching process and the
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TasLE 7.—Laboratory data ' on two soils formed from loess in Allamakee
County, Towa

(TaMa BRUNIZEM)

Clay ! | Exchangeable cations in milliequiva~
(less lents per 100 grams
Depth Horizon rH than
0.002
mim,) Ca Mg K H
Inches Percent
0tols. ____ A 7.0 25. 4 26. 2 4.5 1. 18 ®
1.5to3.____ Ay 6.2 {________ 17. 8 4.0 .77 6. 2
6to9._.____ Ay 5.7 |oeo ol 13. 1 3.9 38 7.9
15t0 18____. B, 5.5 27. 8 10. 0 4.0 .28 5.9
33to36_____ B: |- 26. 6 12.1 52 . 36 4.6
361039 |- ||| e e
39tod2. | e oo
42 to 45 . __ Cy 56 24.0 12.1 59 40 |- ___
Faverre (Grav-Brown PobzoLic)

Otol.______ Ay 54 138. 7 16. 3 3.8 0. 50 5.7
1to3._._.__ A 4.2 12.0 3.7 1.4 .27 6. 2
6to8 ... A, 4.5 12,9 4.4 1.9 22 3.9
10to12_.___ Ay 4.2 19. 6 6. 2 2.9 34 4.7
15to 18_._._ B, 4.2 29.0 10. 1 4.9 .40 5.3
24 t027.____ B, 4.3 29, 2 12,1 59 .42 5.1
36to 39 ____ B; 4.5 24. 5 11. 5 5.7 .34 3.9
48 to 51____. C, 4.8 24. 0 11. 5 59 .27 3.2

1 Clay determined by pipette method, using sodium hexametaphosphate as
dispersing agent; hydrogen by Ba (Ac¢), method. Data assembled by F. F.
Riecken, Iowa Agricultural Experiment Station.

2 Not determined.

Borings show that the preglacial sedimentary rocks, or their
weathered products, underlie the loess in most places. A few borings
indicate the presence of some remnants of weathered glacial drift.
Geologists believe that the Nebraskan glacier, the earliest of the
glaciers, passed over most of Allamakee County, but that the Kansan,
Illinoian, and Wisconsin glaciers did not (2). The remnants of glacial
drift found in the county therefore would belong to the Nebraskan
glaciation.

Borings into the loess disclose some evidence of past glaciation,
but glacial till does not outcrop on slopes below the loess. Instead,
on slopes below the loess, one finds sedimentary materials deposited
before the glacial age, or weathered products of those materials.
Dodgeville, Dubuque, Sogn, and Schapville soils occur in such posi-
tions. Their upper horizons have developed in loess, and their lower
horizons in limestone or shale material. Sandstone underlies the
loess in only a few places.

Talus and colluvium from sedimentary rocks (limestone and some
sandstone) laid down before glaciation have mixed with the loess to
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form the parent material of the Quandahl soils. Steep rocky land,
a miscellaneous land type, is also forming from this mixed material.

Sands—the parent material for the Buckner and Chelsea soils—
are mostly of glacial origin, though in some places the parent materials
for Chelsea soils may be of sandstone origin. The sands of glacial
origin are mostly of Iowan age, though some are likely of late Wis-
consin age. These sands were deposited as outwash and were later
reworked by the wind in many places. In some areas the sands have
been blown onto some of the steeper taluslike slopes of the limestone
bluffs.

The sandy loam and loam materials underlain by gravel are the
parent materials for the Alvin and Waukegan soils. These materials
occur on stream terraces, mainly near the Mississippi River.

Clayey alluvium, the parent material for the Zwingle soils, likely
is of late Wisconsin age. Possibly the material is of post-Iowan age,
for loess-covered terraces lie above the terraces on which the Zwingle
soils occur.

Alluvium and colluvium of variable age, but most likely of post-
glacial age, is the material in which the Judson, Chaseburg, Dor-
chester, and Volney soils are forming. The alluvium and colluvium
for the Judson and Chaseburg soils was deposited somewhat earlier
than those for the Dorchester and Volney. The Dorchester and Vol-
ney soils are on very recently deposited alluvium, to which additional
sediments are added when floods occur.

Influence of natural vegetation

This county is in a transitional vegetation zone. Some of the soils
have formed under hardwood forest, others under prairie grass, and
yet others under both. The soils that have formed under the in-
fluence of forest vegetation are the Alvin, Chelsea, Dorchester, Downs,
Dubuque, Fayette, Quandahl, Sogn, and Zwingle, and most areas of
Steep rocky land. The soils that have developed under prairie
vegetation, or under the partial influence of prairie vegetation, are
the Buckner, Dodgeville, Downs, Judson, Waukegan, Schapville,
Sogn, Tama, and Volney. The Downs and Sogn soils appear in
both lists, since they have been influenced by both prairie and forest.

It is commonly thought that soils such as the Downs have developed
under a recently advanced forest (9). But from morphology of the
Tama and Downs soils it seems that forest once covered all the
county for a brief time and then receded to some extent. Because of
this forest recession, it is possible that Downs and some of the Tama,
soils have developed in areas where prairie has come back after the
forest receded.

The Tama soil is classed as having developed under grass, but this
statement is open to question. Some of the Tama soils of Allamakee
County have a thick, dark-colored A; horizon and a subsoil of sub-
angular blocky structure that shows coatings of gray silts. The
thick, dark-colored A, is typical of Brunizems, a group of soils that
developed under prairie, but the light-gray silts on the B-horizon
structure pieces are typical of Gray-Brown Podzolic soils, which have
formed under forest. Further study of the transition forest-prairie
zone in eastern lowa will have to be made before it can be decided
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